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Iden tification Description  

Definition  

Severe weather includes a variety of meteorological phenomena that are detrimental to citizens 

and or infrastructure in the County. These atmospheric disturbances are usually characterized by 

strong winds frequently combined with rain, snow, sleet, hail, ice, or lightning. This definition 

includes unusual weather disturbances such as tornadoes or waterspouts, which appear 

infrequently in Pierce County. In addition, any heavy fall of snow or rain might be considered a 

severe storm in its own right. Secondary hazards or impacts that can result from severe storms 

include flooding (see Flood Hazard Chapter of the HIRA), landslides (see Landslide Hazard 

Chapter of the HIRA), power outages (see Energy Emergency Hazard Chapter of the HIRA), and 

closed transportation routes limiting emergency response, pollution, and environmental damage 

(see Transportation Accidents Hazard Chapter of the HIRA). 

This chapter will not cover rainstorms since the primary hazards that occur from heavy rain are 

flooding, landslides and erosion; the effects of rain will be covered in the chapters on flooding 

and landslides. 

Types 1 

Hail 

Hailstorms occur when freezing water in thunderstorm clouds accumulates in layers around an 

icy core. Hail can cause damage by battering crops, structures, automobiles and transportation 

systems. While Pierce County does get occasional hailstorms, they seldom include hail stones 

large enough to cause major damage. However, when hailstones are large,2 especially when 

combined with high winds, damage can be extensive. 

Ice Storms 

Ice storms occur when rain falls out of the warm, moist upper layer of atmosphere into a below-

freezing, drier layer near the ground. The rain freezes on contact with the cold ground and other 

surfaces. It accumulates on exposed surfaces such as trees, roads, houses, power lines, etc. The 

accumulated weight of this ice, especially when accompanied by wind, can cause damage to 

trees and utility wires. Ice storms are usually of short duration from several minutes to a few 

hours. However, the danger left behind will last until a rising temperature allows for thawing. 

Snowstorms 

Snowstorms or blizzards, which are snowstorms accompanied by high wind and/or poor 

visibility, occur occasionally in the County. A snowstorm including warmer moist air from the 

Pacific Ocean, overrunning existing cold subfreezing air, could continue to drop snow for several 

days. 
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Thunderstorms 

A severe thunderstorm produces a tornado, winds of at least 58 mph (50 knots), and/or hail at 

least 1" in diameter. Structural wind damage may imply the occurrence of a severe thunderstorm. 

A thunderstormôs wind equal to or greater than 40 mph (35 knots) and/or hail of at least 1" is 

defined as approaching severe. Lightning is a visible electrical discharge produced by a 

thunderstorm. The discharge may occur within or between clouds, between the cloud and air, 

between a cloud and the ground or between the ground and a cloud. 

Tornadoes and 
Waterspouts 

Tornadoes are the most 

violent weather phenomenon 

known. Their funnel shaped 

clouds rotate at speeds up to 

300 miles per hour or more, 

and large ones may affect 

areas from one-quarter to a 

mile and a half in width, see 

Table SW-1. They may travel 

for some distance although 

seldom more than 15 miles. 

Tornadoes are produced by 

strong thunderstorms. Such 

thunderstorms can also 

produce large hail, heavy rain 

and strong sustained winds 

over a larger geographic area. 

A waterspout is a tornado 

occurring over water. 

Specifically, it normally refers 

to a small, relatively weak rotating column of air over water beneath a towering cumulus cloud. 

Windstorms 

There are four main types of windstorm tracks that impact the Pacific Northwest and Pierce 

County as identified in Figure SW-1. From these systems two basic windstorm patterns have 

emerged that impact Pierce County. These are the south-wind event and the east-wind event; see 

maps Map SW-1 and Map SW-2. South-wind events are generally large-scale events that affect 

large portions of Pierce County, and often most of Western Washington and possibly Western 

Oregon. In occasional cases, they may even affect areas as far south as Northern California. 

South-wind events, due to funneling effects, can reach up to 100 mph in confined areas such as 

the Tacoma Narrows. In contrast, east-wind events are more limited. High pressure on the east 

side of the Cascade Mountain Range creates airflow over the peaks and passes, and through the 

funneling effect of the valleys, the wind increases dramatically in speed. As it descends these 

valleys and then exits into the lowlands around Enumclaw and Buckley, the wind can pick up 

enough speed to damage buildings, rip down power lines, and destroy fences. Once it leaves the 

SCALE  
WIND EST. 

(MPH)  
TYPICAL DAMAGE  

F0 65-85 Minor damage. Peels surface off some roofs, some 

damage to gutters or siding, branches broken off trees; 

shallow- rooted trees pushed over.  

EF1 86-110 Moderate damage. Roofs severely stripped, mobile 

homes overturned or badly damaged, loss of exterior 

doors; windows and other glass broken. 

EF2 111-135 Considerable damage. Roofs torn off well-

constructed houses; foundations of frame homes 

shifted, mobile homes completely destroyed, large 

trees snapped or uprooted; light-object missiles 

generated; cars lifted off ground. 

EF3 136-165 Severe damage. Entire stories of well-constructed 

houses destroyed; severe damage to large buildings 

such as shopping malls; trains overturned; heavy cars 

lifted off the ground and thrown; structures with weak 

foundations blown away some distance. 

EF4 166-200 Extreme damage to near total destruction. Well-

constructed houses and whole frame houses 

completely leveled; cars thrown, and small missiles 

generated.  

EF5 >200 Massive damage. Strong frame houses leveled off 

foundations and swept away; steel-reinforced concrete 

structures critically damaged; high rise buildings have 

severe structural deformation. Incredible phenomena 

will occur. 

Table SW-1 Fujita Tornado  Damage Scale 
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proximity of the foothills the wind tends to die down rapidly causing little damage to the rest of 

the County. 

While these are the primary wind events to cause damage within the County, they are not the 

only problem. A strong north wind event combined with a higher than normal tide can cause 

coastal flooding along the County shorelines and can push extra water into the lower reaches of 

the Puyallup River. 

Localized geographic conditions can exacerbate the problem, causing an increase in wind 

intensity. Ridges, valleys, mountains, and even large buildings can redirect wind flow and cause 

local variations in damage. 

Figure SW-1 Windstorm Track s3 
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Profile  

Location and E xtent  

Severe weather of all types directly and indirectly affects the entire County. Due to variations in 

geographic location and elevation, certain areas of the County are more vulnerable to widespread 

severe weather events, including: windstorm, snowstorm, and ice storm. Maps SW-1 and SW-2 

show the severe windstorm hazard for Pierce County as depicted in South Wind Event and the 

East Wind Event. The map shows Pierce County and the extent of severe windstorms with 

predominant wind direction. 
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Map SW-1 Pierce County Severe Weather Wind HazardðSouth-Wind Event4 
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Map SW-2 Pierce County Severe Weather Wind HazardðEast Wind-Event5 
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Occurr ences  

Historically, Pierce County has had several instances of severe weather. While not all of these have 

caused major long-term impacts, they all have disrupted peopleôs day-to-day activities and posed a 

burden, especially on the poor and elderly. Table SW-2 lists some of the other notable severe storms 

(weather) in Pierce County. 

Table SW-2 Notable Severe Weather in Pierce County 

DATE DESCRIPTION 

HAIL  

June 2007 

National Weather Service has a report of hail between Ĳò and 1ò in 

the Cascades of eastern Pierce County. While hail has been a regular 

addition to thunderstorms in the Puget Sound basin, and have caused 

minor damage, there are no major hailstorms that have had hail large 

enough in the populated areas to cause enough damage for a major 

declaration.  

ICE STORMS 

January 2011  

December 1996- 

February 1997 
(Federal Disaster #1159) 

A series of winter storms delivered snow, freezing rain, warm rain and 

wind to the west coast producing floods, snow and ice damage, and 

landslides. 

SNOWSTORMS 

February 8-24, 2019 

Winter Storm Maya brought 8-24 inches of snow for nearly two 

weeks in WA. Governor Inslee signed an emergency proclamation 

that encompassed all counties on Feb. 8. The Pierce County EOC was 

activated to level two (virtually), the County Planning and Public 

Works Department plowed 24/7 until the storms end, and the search 

and rescue 4x4 team transported over 130 hospital staff, 911 

dispatchers, and public works staff who were running the snow plows 

within seven days. From Feb. 8-9 six to twelve inches of snow fell in 

the County. In Puyallup there was twelve inches of reported snow and 

Lakewood and Tacoma reported eight inches of snow.  

January 14-23, 2012 
(Federal Disaster #4056) 

óSnowmageddonô resulted in heavy snow and local high winds, 

causing damage of more than $32 million. 

December 12, 2008 ï 

January 5, 2009  
(Federal Disaster/Emergency #1825) 

A cold snap with multiple days of snow closed roads and eventually a 

record snow event was declared with a snow emergency declared for 

the County. 

November 27, 2006 
Up to six inches fell throughout the County, followed by two days of 

sub-freezing temperatures. 

January 9-10, 2006 
Up to seven inches fell throughout the County, followed by two days 

of sub-freezing temperatures. 

January 2004 

Successive snowfalls and freezing causes EOC activation and closure 

of Pierce County government due to severe weather conditions. 5.5 

inches recorded in Tacoma, up to 12 inches recorded in southern areas 

of County. 
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November 19-21, 1996 
(Federal Disaster #1152) 

Up to 12 inches of snow, knocking out power, causing road, school, 

and business closures.  

November 17, 1985 

A snowstorm combined with a cold spell lasted for over a week 

causing power outages, traffic congestion, broken pipes, and all-

around havoc with the normal day-to-day business of the County. 

February 1980 Significant snowfall. 

January 9, 1980 Up to15 inches of snow fell throughout the County. 

January 1972 
Snowing in the County with drifts up to four feet. Winds with the 

snow were clocked at 25 mph. 

November 21,1960 
Up to seven inches of snow fell throughout the County, knocking out 

power. 

March 5, 1960 Up to seven inches of snow fell throughout the County. 

January 16, 1950 
Tacoma had drifts up to twelve feet. Economic loss in the County ran 

into millions of dollars. 

February 1, 1916 From two to four feet of snow fell throughout Western Washington. 

THUNDERSTORMS 

September 7, 2019 

The National Weather Service counted more than 2,200 cloud-to-

ground lightning strikes in the Puget Sound area between 6 p.m. and 

11 p.m., a rate of 440 an hour. The Washington State Fair was 

evacuated, and no injuries were reported within the County. 

May 9, 2017 

Lightning struck Good Samaritan Hospital Dally Tower in Puyallup. 

One of the 800 MHz phones was rendered inoperable leaving only 

two to communicate with EMS, other hospitals, and the Pierce County 

EOC. 

TORNADOES AND WAT ERSPOUTS 

October 11, 2014 
Waterspout off Anderson Island in South Puget Sound never hit land 

and lasted for a couple of minutes. 

April 27, 2014 

A tornado (EF0), maximum width of 25 yards, touched down in 

Eatonville for less than a minute. Estimated peak wind speed was 75 

mph. 

September 6, 2009 
A tornado (F1-high end) touched down at Lake Tapps and continued 

in a NE direction for 9.6 miles with winds from 100-110 mph. 

February 19, 2007 A funnel cloud was reported near Orting. It did not touch down. 

June 18, 2002 
A funnel cloud was recorded in the Gig Harbor area. It did not touch 

down. 

September 27 2001 
This F1 tornado began as a funnel cloud over the Puyallup Valley and 

then moving to the NE touched down in the Bonney Lake area. 

May 31, 1997 
A tornado (F1) touched down in south Tacoma near the Tacoma Mall, 

damaging a church, power lines, and few other buildings. 

June 23, 1996 

A tornado (F0) touched down in north Tacoma running north into 

Ruston, damaging some homes, downing a number of trees and 

breaking power lines. 

September 24, 1981 A tornado touched down at Gray Field on Ft. Lewis. 

June 12, 1978 A tornado touched down in E. Tacoma and at Ft. Lewis. 
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October 5, 18996 

A tornado devastated a tract of land from 300 to 600 yards wide from 

Mossy Rock and Osborne in Lewis County to Orting. The storm was 

strong enough to uproot old growth forest. 

WINDSTORMS  

January 5-6, 2019 

South windstorm with gusts more than 50 mph left 20,000 customers 

without power when a large tree knocked out the Tacoma Public 

Utilities substation in Graham. Temperature high was 52 degrees F 

and the low 36. The City of Orting was hit particularly hard and 

opened a charging center at their City Hall during the day. 

January 7, 2007 
Windstorm came into Washington causing minor damage in Pierce 

County but major damage to isolated counties such as Chelan County. 

December 14, 2006 
(Federal Disaster #1682) 

Hanukkah Eve Windstorm of 2006 

South-wind event, serious damages throughout Western Washington. 

Over 1,500,000 people were without power, some as long as 10 days. 

Major tree and electrical damage. 

November 12-15, 2006 
Damaging winds up to 86 mph on coast and 60 mph around western 

interior. Power was out to over 100,000.  

February 17, 2006 

East-wind event, localized to Pierce County, produced sustained 

winds of 40-50mph for 18hrs, knocking down trees and power lines 

and causing over $4,000,000 in public damage alone in the County. 

December 25, 2005 
Christmas Day Gale had winds of 40+ mph recorded at a number of 

weather stations in Pierce and other counties in W. Washington 

December 2003 

East-wind event causes downed trees, power outages, and damage to 

property in Buckley, Eatonville, Bonney Lake and surrounding areas. 

Sustained winds of 60 mph and gusts up to 80 mph. 

December 1995 

Windstorms starting in Northern California generated winds in excess 

of 100 mph and continued to the north into Canada causing three 

states, including Washington, to issue disaster proclamations. 

March 1995 Windstorms created multiple power-outages and downed trees. 

January 1993 
(Federal Disaster #981) 

Inauguration Day Storm. 

November 1981 High winds in Western Washington. 

October 1962 
(Federal Disaster #137) 

Columbus Day Storm recorded winds up to 88 mph in Pierce County. 

This was less than in some other areas. Maximum wind speed in other 

areas reached as high as 150 mph. Strongest recorded windstorm in 

Pierce County History causing extensive damage throughout the 

County. 

November 1958 High winds in Western Washington. 

November 7, 1940 Tacoma Narrows Bridge blown down. 

Recurrence Rate 

Based on the previous history of severe weather that has impacted Pierce County and 

information from the National Weather Service7 it was determined the probability of recurrence 

for the severe storms hazard in Pierce County to be a five year or less occurrence. 
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Hail 

To date (2019) the various hailstorms in the County have caused limited damage to some of 

Pierce Countyôs agricultural products. The only reported hailstorm with hail large enough to 

have caused extensive damage in the past was located in the Cascades. Minor hailstorms happen 

on almost a yearly basis somewhere in the County. Since large hail is such a rare occurrence it is 

listed as a 100 year or less occurrence. 

Ice Storms 

The record shows only a single significant ice storm in the past 100 years. It was therefore 

determined the probability of recurrence as a 100 year or less occurrence. 

Snowstorms 

Table SW-1 lists 15 significant snowstorms in the past 100 years. Taking this as an average it 

was determined that snowstorms of consequence happen as a ten year or less occurrence. 

Thunderstorms 

Thunderstorms occur almost every year. The frequency in which there is an impact to people, 

property, or the environment has been a larger focus in recent years especially now that we are 

experiencing a drought and wildfires are a big concern. However, due to the lack of data 

collection on this hazard, it is an estimated five year or less reoccurrence. 

Tornadoes 

While not as frequent as windstorms, there have been seven recorded tornadoes in the past 120 

years. Given this frequency, it was determined the probability of recurrence as 20 year or less. 

Windstorms 

Wind has played a prominent role in the history of emergencies and disasters impacting 

communities within Pierce County. Major events, see Table SW-1, have occurred fourteen times 

during the past 70 years and caused millions of dollarsô worth of damage. Pierce County can 

expect some wind-related problems on an annual basis, although few of these cause extensive 

damage. Based on the historical frequency of large windstorms it was determined the probability 

of recurrence as ten years or less. 

Impacts  

As can be seen above, the impacts from severe weather can be largely dependent on the type of 

incident. Since severe weather can range from snowstorms to tornadoes some are grouped 

together while others are factored out in this section. 
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Health and Safety of Persons in the Affected Area at the Time of the 
Incident 

Hail  

Over the years, hail has not been a major factor in Pierce County. While injury and even death to 

people and animals that are in the wrong place at the wrong time can occur, the size of hail that 

impacts Pierce County is usually  too small to cause injury or death. While the damage to crops, 

cars and other items out in the weather can be dramatic, direct impacts to people in the affected 

areas of Pierce County are usually limited to minor stings and bruises. However, should a 

hailstorm with large hail stones occur, individuals could be injured and in rare instances killed. 

Ice Storms and Snowstorms 

Direct impacts from ice storms and winter 

storms can include injuries such as 

hypothermia, frostbite, falls, blunt force 

trauma from falling debris or death. 

Accidents can occur when people walk on 

icy walkways or on the ground. 

Transportation accidents increase 

drastically with icy roads. In addition, the 

overload of ice on trees or utility wires can 

cause limbs or wires to break. These can 

fall on individuals, automobiles, or homes 

causing traumatic injuries or death. In the 

case of downed utilit y wires, fires can start 

or individuals could be electrocuted. 

Direct impacts on the general public can be especially prevalent in the residentially challenged 

individuals (formally known as homeless), older adult populations and any persons who lose heat 

and power for extended periods of time. There is an increase in injuries and deaths from 

accidents and in some cases increases in heart attacks from individuals attempting to shovel 

snow from walkways and driveways. Individuals on home-based life support systems could be 

adversely impacted by the power outages if they do not have a backup power system. 

Depending on the depth of the snow, the length of time it stays around, and the number of 

downed tree limbs, or trees in lines, road closures could isolate some individuals; possibly for 

days. 

A combination of the cold and lack of power will force many people to find alternate ways of 

cooking and heating. Those who attempt to cook or heat with barbecue grills, hibachis or 

portable generators inside any building run the risk of carbon monoxide poisoning leading to 

brain damage and death. 

Figure SW-2 Snowstorm 01/2004 Downtown Tacoma 
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Access to public transportation, shelters, stores and businesses, healthcare facilities, and 

government services can all be compromised due to snow; see Figure SW-2. In many cases the 

hill s and slopes of many of the roads and streets restricts individualsô movements. This remains 

the case until  road crews can sand and plow roads. 

Thunderstorms 

Lightning is one of the leading causes of weather-related fatalities. But the odds of being struck 

by lightning in a given year are only around 1 in 500,000. However, some factors can put you at 

greater risk for being struck. Regional, seasonal, and occupational differences affect your risk of 

being injured by lightning. Lightning can occur during any time of the year, but lightning 

casualties are highest during summer. July is generally the month with the most lightning. 

Lightning strikes often occur in the afternoon. In fact, two-thirds of all lightning casualties occur 

between noon and 6pm. Lightning most often strikes people who work outside or engage in 

outdoor recreational activities. More than a third of lightning strike deaths occur on farms. Other 

common places are industrial locations and private residences. Construction and material 

handling such as loading and unloading are two of the most common work-related activities 

where lightning strikes occur.8 

Tornadoes and Waterspouts 

Most tornadoes that have historically impacted Pierce County have been rather small. The 

exception is the October 1899 tornado. The results of any tornado can be devastating to those 

caught in one. However, the number of people injured or killed and the number of houses, 

businesses, community facilities, etc. destroyed or damaged varies dramatically depending on the 

size of the tornado, where it touches down, and how long it is in contact with the ground or 

water. 

As we often see in the Mid-west, persons caught in a tornado can expect flying debris and 

collapsing buildings as the main cause of injury and death. 

Windstorms 

Windstorms are one of the emergencies that impact all 

of Pierce County on a regular basis. Some are much 

more damaging than others. For those like the 

Hanukkah Eve Windstorm of 2006, see Figure SW-39, 

the impact on the public can be very severe. 

Individuals can be hit by flying debris falling limbs 

and trees. During past windstorms cars have been 

crushed and houses split by falling trees. Individuals 

can suffer injury or death. Downed wires have been 

known to electrocute individuals, as happened in Gig 

Harbor in the Hanukkah Eve Windstorm of 2006. 

Figure SW-3 Satellite Image -Hanukkah Eve Windstorm 
























